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LETTERS
Rickettsia felis 
Infection in Man, 
France 
To the Editor: In August 2008, a 
64-year-old man was admitted to the 
Salon-de-Provence  Hospital,  France. 
He  had  fever  (39°C)  and  a  maculo-
papular rash. No eschars or adenopa-
thy were noted. The patient had a rela-
tively mild illness; the only abnormal 
laboratory values were elevated ami-
notransferase  levels  (aspartate  amin-
otransferase 85 U/L and alanine ami-
notransferase 135 U/L). The man was 
an agricultural worker who had origi-
nated  from Algeria  but  at  this  time 
lived in a shelter in southern France. 
His potential for contact with dogs in 
his environment was noted, but no his-
tory of flea exposure was elicted. This 
disease was postulated to be rickettsi-
osis because no other cause for his fe-
ver and rash was evident. Doxycycline 
was then administered, and the patient 
rapidly improved.
Serum  testing  at  the  Unité  des 
Rickettsies (Marseilles, France), using 
a multiple-antigen immunofluorescent 
assay (1), showed the following titers: 
spotted fever group (SFG) (e.g., Rick-
ettsia felis, R. conorii, R. aeschliman-
nii, R. massiliae) 1,024 and 512 for 
immunoglobulin (Ig) G and IgM, re-
spectively, and typhus group 512 and 
256 for IgG and IgM, respectively. Se-
rum was tested by real-time PCR by 
using a probe that enabled screening 
for spotted fever and a probe specific 
for R. felis; results were negative. A 
Western blot with cross-adsorption (2) 
showed R. felis as the causative agent 
(Figure). At a follow-up visit 3 months 
later, the patient had no signs or symp-
toms.
Rickettsiae  were  first  described 
in  the  cat  flea  (Ctenocephalides  fe-
lis) in 1918 and tentatively named R. 
ctenocephali. However, this work was 
overlooked until 1990, when an ELB 
agent was found in C. felis fleas by 
electron microscopy (3); the agent was 
demonstrated  to  be  a  Rickettsia-like 
organism. Results of subsequent stud-
ies were controversial because of sus-
pected contamination of cultures. The 
species R. felis was formally validated 
by molecular criteria in 2001, and the 
reference strain was isolated in 2002 
(4). R. felis has been demonstrated to 
belong to the SFG (5).
R. felis is distributed worldwide   
(online Technical Appendix, available 
from www.cdc.gov/EID/content/15/7/ 
1126-Techapp.pdf),  although  it  has 
not been found in the northern, cold-
est regions. The vectors described in-
clude fleas, ticks, and mites; however, 
the only currently recognized vector is 
the C. felis flea (6). The reported hosts 
for these vectors are mainly cats, dogs, 
and rodents. R. felis is the only SFG 
species  that  is  transmitted  by  fleas. 
Studies  have  confirmed  that  R.  felis 
in C. felis flea populations is mostly 
maintained by transstadial and transo-
varial transmission (7). Levels of R. fe-
lis infestation in C. felis fleas are vari-
able, and the specific mechanisms of 
maintenance within each flea remain 
unknown. Prevalence is increased by 
fleas feeding on mammalian hosts in-
fected with R. felis. Nevertheless, the 
precise relationship between the vec-
tor and the host remains unknown, and 
the mechanisms of rickettsial replica-
tion have not yet been examined (7). 
We searched PubMed and found 
reports  (case  reports  and  seropreva-
lence studies) of 68 R. felis infections. 
Cases have been reported in the Amer-
icas, Asia, Tunisia, and Europe (online 
Technical  Appendix).  Such  clinical 
cases rarely occur in warm countries, 
unlike  the  worldwide  distribution  of 
the  bacteria,  mentioned  above.  Re-
ports of human infection with R. felis 
are rare, but the organism is frequently 
isolated from fleas.
We  summarized  the  available 
clinical findings for 34 persons infect-
ed with R. felis: 32 had fever; 24, cuta-
neous rash (mostly maculopapular); 4, 
cutaneous eschar; 5, neurologic signs; 
7, digestive symptoms; 3, cough with-
out  pneumonia;  and  2,  pneumonia. 
Clinical findings for R. felis are often 
confused with those found for patients 
with  murine  typhus  or  other  febrile 
illnesses, and they appear to be more 
complex and more severe than initial-
ly thought.
R.  felis  infections  can  be  diag-
nosed by serologic testing (1), molecu-
lar analysis, or a combination of each. 
Several molecular methods for detec-
tion  of  R.  felis  have  focused  on  the 
presence of several genes, but real-time 
PCR assays are becoming increasingly 
useful  (8).  Serologic  profiles  for  R. 
felis  infections  differ;  cross-reactions 
with SFG rickettsiae as well as with 
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Figure.	 Western	 blot	 after	 cross-adsorption	 with	 (left	 to	 right)	 Rickettsia  conorii,	 R. 
massiliae, R. felis,	and	R. aeschlimannii.	When	cross-adsorption	is	performed	with	R. 
felis,	the	specific	antigen-corresponding	line	disappears,	which	indicates	R. felis as	the	
causative	microorganism.LETTERS
SFG rickettsiae and R. typhi have been 
observed, but a lack of cross-reactions 
has also been observed (9). It has been 
noted  (10)  that  when  cross-reactions 
were  observed  between  R.  felis  and 
both R. conorii and R. typhi, the infec-
tion was probably related to R. felis. 
When  cross-reactions  were  observed 
between R. felis and only R. typhi, the 
causative agent was most probably of 
the typhus group.
R. felis infections occur globally 
and are linked to the worldwide distri-
bution of vectors, but the occurrence 
is relatively rare when compared with 
the high frequency of R. felis infec-
tions related to flea infestation. Human 
infections remain poorly characterized 
and are apparently underappreciated, 
possibly because of the lack of specific 
signs and symptoms. Further charac-
terization of the interactions between 
R. felis and fleas could elucidate the 
particular  epidemiology  and  pathol-
ogy of flea-borne spotted fever.
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Rapid Increase 
of Scrub Typhus, 
South Korea,  
2001–2006
To the Editor: Scrub typhus, or 
tsutsugamushi disease, is a febrile ill-
ness caused by the rickettsial bacteria 
Orientia tsutsugamushi. Scrub typhus 
is endemic to a geographically distinct 
region,  the  so-called  tsutsugamushi 
triangle,  which  includes  Japan,  Tai-
wan,  China,  and  South  Korea  (1,2). 
Scrub typhus is a public health issue 
in Asia, where 1 billion persons may 
be at risk for the disease (3). In South 
Korea, scrub typhus is the most com-
mon  rickettsial  disease,  and  public 
health authorities are concerned about 
its increased incidence.
Scrub typhus has been a report-
able  disease  in  South  Korea  since 
1994.  Physicians  who  diagnose  sus-
pected or confirmed cases must report 
these  cases  to  their  local  health  bu-
reau and the Korea Centers for Dis-
ease Control and Prevention (KCDC) 
through the National Notifiable Dis-
ease  Surveillance  System  (NNDSS). 
For a patient’s illness to meet the case 
definition for scrub typhus, the clini-
cal signs (acute febrile illness and skin 
eschar) must be present or there must 
be laboratory confirmation (4-fold rise 
in antibody titer, antigen detected in 
blood, or genetic material detected by 
PCR).
We  analyzed  NNDSS  data  con-
firmed by KCDC and classified all re-
ported cases into 2 groups according 
to  residential  area.  Cases  with  rural 
administrative address codes “eup” or 
“myun” were defined as rural cases, 
whereas  cases  with  a  city  adminis-
trative address code of “dong” were 
defined  as  urban  cases. All  case-pa-
tients were classified by occupation as 
farmer or nonfarmer; all agricultural, 
fishery, and forest workers from rural 
areas were defined as farmers.
In total, 23,929 cases, including 
16,199  (67.7%)  serologically  con-
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